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AR1 56 



gi^of^ripucj-s^^^^^ 

O 'hrough the projection optical system (PL). An op, cal demc.^ T6S/a.2. - f '^'^■""'."l!^* '"^^ » P»««" •hcVnbs.ra.e (P) 
when tiie subsu,u= (P) is moved, are subjected ^ LVurfa^^^LT?^ T^'^};. ^"''^ ^^'h (50 

O iTr" ^Sn^XS,: .h' '^k"'^''^ f^")- Consequently 

O hdd between the projection optical system and U^Vbst^^'^S/Sn'^f rc:>^?r.:^:n?Jr^ ^» "^"^ 
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2 4 8 nmT:&-g)*^ Ml;iJS}^:^OA r Fx=t^i> y' b— tf© 1 9 3 nm'fe^^'lb 

^tii^ofeSo ^tz. m%^'nr>mz\t. mw^immzm^'^^ (dof) 

R = ki • A/NA - (1 ) 

5=±k2-A/NA2 (2) 
ddlTx A(i^7fej^«. N AliiSiJ7t^m©r»aPlBJv kis kzliT^D-bx^ 
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Mj^mm 6t^m<t£*)^^^t. ^^^m?k(D^mizn LT^mm-m^-^^^ 
tz^-c. ikm^^mt&^t(Dmizmi^^)^Ltj:t^ihm^i-^m-^'p. 

^9tBmz(Dj^z>^mmiz^si--ct^^tirz'b(o-u;^'^T. ik§^%^mt^^t 
(DN\iZ}i^w:kmtc L-cmiftmmt^m. mi^^pffmcD^mizmmi lt«is^ < 

1 yt^->CDlt$:>^#: (5 0) LTStfi 
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aiB^iK^^m (PL) (Dtmmi^ ( 5 o ) tmf&t^^^ ( e 0 . p k ) li . 
(5 0) tonnm^mm-t^rzibizmmmmtitiTi^^mi^nm: (ex) 

tiTL^s©!:. ^^^^JMimmii(Dmizp&m^mm<D^m-^mntiti^o 
mm LtzKf. fe^ t^^*sl^^*<^^-^i, ^o^^^'M^mmzm^m^Ri^-rmMif)^ 

-^^^^lzMLTMmizmti^t^^T:ik^j^mmii^Wit(Dm^^m8i-t^^<D 

©>iSf!js^ft4aj:9-a)>^fj^ t (omMQ^t^im^ tiTi^^tcisbiz^ m^^ iz^m. A<S3fe 
iftiznLTm±ttiTi\^-^m^(DSf^tjii^T\ m^^izm^t^ws>t.'r-s^iz 

:^mm(D^2(Dmmizvtxit. j'^^-xD^^mi^ (50) y^-ftLT^igx. 

~ MiB/t^->©««:itigi;isfj-r5sig3t^m (PL) ^mx. 
mf&^^^mjh (PL) =^o%^<o%^n^ (60) mm^^t:^ 1 ^® 

fli^ (AR 1 ) ii. ^1 (AR 1 ) Jl^CD^2a®^i^ (AR 2) h^it 

^1 S®^^ (ART) om.^ ( 5 0) i::*t-r2)§i^^ai4*^ mi^m^^ (A 

R 2 ) <Dm.W (50) l3j^f1-SSifntt«l: t) 'fe;gt^^3fe^S (EX) f^^^in.^^ 
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^m^tii>^mmm^i:'& or*,. i^i^^mi^^(D%m±iz^^ l tibs^ ^ z 
:^mBM(Dm3cDmmizm^it. m^ki-i^ (el) -cn^-:^^mBML. 

(5 0) (P) ±l3fe:i:Li:St5:feS3fe-r5g3fe^ 

m^/-^^ -l^(O^^W&\Z^-t^^^^^^, (PL) ; 
i^f^^^^ (PL) ( P ) t(Dm(0'ptj: < <hfe-gp:&^^^ ( 5 0 ) Tjt 

fe-r>?5>l^a (K 2) i: ; 

>^i* (5 0) Ol¥^^d. (PL) (P) hCDPa^l333lt55« 

(5 0) ©>)iEti£D^$:v. JSf* ( 5 0 ) ©SS:&p. Jtf* ( 5 0 ) ©Jfe-tt^^ 
^^AitLT. ^n^^ (v • d • p) />u^2 0 0 0*<)1gJ£^tLTU5S^^ffi 

(EX) A«ism*ti5o 

*^BJl3J;;h.l^. ±iB^fi^^$:JtJ^-ri,J:^(3. ^i^^i^.^ (PL) tmW. 

*^B«0^4(Dl^«||3fi£;i(S. ^^f-A (EL) Tr^X-^ (M) 0[)A'^J'-> 
*^B^L. /^^-><D^t^>«f* (5 0) ^iffLT^^ (P) ±l;:fe:i:urS*5;& 

BuiBA^->©^^^45(z:is^rs^^^fe^m (PL) ; 

^^^^^ (PL) tmm (P) t®KCDii>*:< i:t-gP*)«f*:T)tfe-rfc«) 
®>SjS^S (K 2) i^m^. 

>s<* (5 0) A^^tg (P) <D^m:^f^t^^^fizm}Mtt^-=>z^Ati:s>m9t^^ 
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(EX) tm^^ti^o 

p&m^m^(D^^:^f^tw-mzm^Aiitj:^i:mm<D-C'. mmz^kB^ti^j^'p 

&^^^lttPJi/\^^^-t:h&^X^-SymiZ^mtj:mm^^±^-^:§>Zt'^t£l\o 

)\^(Dm^^mm. LTz*:). ^^i^itmif&mz^^^mm-t^i^'^izit^(Dm&^m 

:^^BM(Dm5(Dmmizm.^it, ^Tfetr-A (ed T'Jt^->:tmBnL. 
->©^^>s^* (5 0) $:tn^Lrs^5 (P) ±\z^'m\.-zmBi^n%t^m%'^ 

St5 (P) ±.(Dd)^{zim (5 0) ^#tlS-ri,JgS^S (K 2) 
ymmm. ( K 2 ) 3&$iJjaJ^s$ijgp^g (C 0 N T) h ; ^^X. 
mm^m. ( C 0 N T ) (i. ( P ) (Z)^^4'(c:>?S#: (50) (Omtt'^W^ 

^tL?,J;a[3>^S^M (K 2) ^M-rsM^fe^M (EX) A^ii^^tiSo 

^mm'm^(Dmmz^7.\-i^ is^Tt^ip. (pd i^.ts^f^j'-xD^^&a+fi 

(P) ±l3^^LTSt5 (P) $:S^-ri)S^7^>^l3fcUT : 
S^BUd. atS (P) CD«®^, Jftf*: (5 0) hCDififDl^^l^S-rSfctolza 

(PL) iigtS ( P ) >za>fii(D'}>tsi < ht,-g|J$:>^^■^* ( 5 O ) -ciS 
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n^->®«$. (5 0) ^^LT^*5 (P) ±lC^^r5,z:i:i:*#t? 
®5 (a) - (c) li. ^®^!LS*^^|^nT^^*:l^^j^3t^?:3^hStfi^lflDF^(Z: 

06 (a) ~ (c) li. mMm^tm^i^td^^%^ihtm^h<Dfi!^\zmwt'^ 

ins (a) TkX:f (b) li. XJKDife©^SI0!|:&^-ri5lTfei>o 
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«^^tt:&fR] (^S:?5-fBi) ^xtt:STR]. z$ft;5-[n);5^t/Y$ft:$-fBjiz:Sit3&;^fp] (g^^ 
«:Y^:&[S]ii-r5o ^r^. xw. yi^. ;Rirztt^t>'9:3&!pi«:^ti^tix 

/ 1 ^ - > ^ j^fife $ tife u 5^ ^ ;u ^ o 

ELi:mBMi-^i,(Di:&io. m^m^M. m^m^Mti^<bm}h^tirz^m(D^.m 
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>y*^6l^^±i^tl5^^®jBtg (gij^. hil^. iifs^) SU'KrFJi^-vv'U- 
ifTte (M:R2 4 8 nm) ^(DSM^yt (D U V^fe) Ar Fx^vVU-+f^ 
9 3 nm) RVF^l^-V^ 5 7 nm) ^CDX^m^fe (V U 

i36&'jviHifeprtg-efe5»o v':^^:^7^-^*MS T(i'J:^y'^-t$'5?cDx'^1^7x^- 
viE»^gM STDl3j;'9Mib^;hi>o x':^^;^7^-s^-|Eib^§M S T Dl*$iJ^ 

itmmmmc o n t j^ai:^* tis o mmmmc oNJit u — tfT^m-on-ayigm 

m^li^;igp*^s 1?!l:i(i:^x>U7. (S U S 4 0 3 ) TJBfiK^tifc^^P K7r3& 
/4feStMi1/'5©tS'J^^T:fe5o iSf^Tfe^l^ P L (i^fg3^;Rlf^j£:^3^ 

^ (Tfe^m^) 6 0*^iSlte.*lTt^i.o ClOD^^m^e Oldi^^PKICJtLrS 
m 'SSmiZBUfio^ri^^o ^^^fe^^PLcr)$fc^gP7li. 7fe^fg^6 0 
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STIiU-y^-^ 7^ - i>-iEib P S T D IZ J: 0 iEK ^ i. o »S 

;^7^-vlEE!}^aP S T Dli$ijmi^SCONTm;0$iJ^^;h,i)o Z7>5^-i>-5 

1 ^^mt^ztiz^fo. 2::^7^-v5 1 (z:i*^^*iru5SlfiP(DZtt:^ffi]iz: 

m^^^mp L<Dmmiimnmzm7tj::^jRi(D{k^) mm^ti^o tt^t>^. 

ZT.'T-Vb 1 ^*5P(D:7 7h-*:^{ia2^mii^4^^$iJ^LTtt*gpcD^® 

^t)-tt5i55^. XYT.^'-VS 2(«^P(DX$fi^fqlSlfYte:;?(fillZ:i3(tSfeSi* 

St5;^7^-vPST (z;^7^-v5i ) ±(c:ii. ai5:^7^-vP s T iifeiz 

4l3*^f^-ri,&g(3liU--tf^)$tf5 5tm\fibtii:i^^o St5X7^-5>-PST 
±©»*5P©2;^:7nS"fpJ®(iax ;RU^Illfe^(iU-+f^)$it5 5lz:J;i9 
-< IxUf^m^ici. th)mmii$iJ^^SC O N T lc:i±i:tj^tL2)o $iJ®l|^SC O N T 
(ib— tfT;^H-5 5(Ditmmiz:S^UT^45;^5^-vSEl!j^SP S T D^lgiii 
t-S3i:T«|g:;i7^-S/-p S T(33t^#^tLTU5)SffiPCD{iL«^to:&^f 

::^^M©-'f^->(2)^^ftt5P±l3te:i:LTtx5PB^Ii. S«RPCDa®i:^Sf?3te^ 
mPL©$t^a3 7ta)Bg(3m^©)«<*:5 0A<)t7£:$tl?>o ±illi Lfc J: -5 13. SfJ 

P L (D%^U 7 6 0 ■Si.xfmM P K ^D-g3;b^•iB^^ tiTfc^ K> . 
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m^mm: Exit. ^§s^ytmm p l (D9tm^ it&mpt (Dm(Dmm 5 e ic^s 

mi^^m 1 lis ^iK^^i^P L ii^tEP i:CDPdOcDii>fe < t'b-mz. m^P<D^ 

M-^\^t^nizmi^5 o^m-t'b(Di!&z>T. mi^so^^umt^^^'ip^ mm 

J x)i 4 ltspb^ 5 6 \zmw 5 0 ^m^T^b o 
mw^^^m.2\t.. %.^m>-:r^ ws,\.tdim^ -^ot^^-^iM 

\Z\±m^J 5 *<J$^^*lrt^So ?ftf*:|5lJ|K^g 2 {*lsli|X / XJl. 5^U^|o]i|K^ 
6«:^LTSP^5 6©J^#5 0$:I5Jiixr5o ^P^ 5 6 (::>^#: 5 0 ^>it7t^|I«, $ij 

^Pa^5 6[3J^Lr#fii^PBmfet)m^mcz)i^f*5 o:&ltt|^^-5^,i: mi^^ 

mi^5 0 ^SP^ 5 6 J; 0 |5]J|X-r 5 o dtlll.^ . ^fiife^m P L (D9ci^m 7 
«R P t(D?S(Dt^rS 5 6 lz:>S<*: 5 0 t^m^tti^ o 

^mm^emtzit. 9t^m6 oA(DmT(Dmm(D^&§i,$wmz^x^McD-^o:)j^ 

f3MVT^®}-rs(D(z:i^^Lr. x y;^5--5>-5 2$:tf^Lr»t5P*<^- 
10 
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X;U4 (4A~4C) t. >t^*^5 0fe®H2^;sil]i|X/X;i.5 (5 A. 5B) t(D 
A) ®?K^^iY*^:^,S,(3*ffl:lt^^J^:(^^4.^-^^.^^ ^^^^^^^ p L ^.^t^ 7 

-X:^f^ffi.J(Z2o(DIa]ilxyx;i.5A. 5 B A^iBM^nTUS, Lr 

A ~ 4 C Ita^^^ 3 LT),t^*#^|^^a 1 izmt^^ti. y xji 5 A 

^Bitm^m4^i^L-cmi^m^mm2izmm^tiTis:s>. ^t.. 

A ~ 4 C t lEliR / 5 A . 5 B h ^^i^^ 7 L^Bg 1 8 0 » ©fe 

5o X;i.4 A~4 C hHIilXy 9 A. 9 B Y^^,fi„3^S(ziB^j^ 

:h.. i^^§-/X;t.8A~8C^I5,iRyx;U5A. 5 B tltYl^^i^iz^tzmm^ 

ti. m^yxju8A^8oimi^mi o:^^LT';^i^m^^mMzmm^^. m 
^yxji^BA. BB^tm^^^^^i^^^-cmi^^^mm2^zm^^tl-cls^^ , 

x;u3K 3 2z^<:rio]ic^yx;u3 3. 3 4^'^it^c^t-^^^^ :La,^^JX 
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iss^7fe#mp L©$fe^gp7ic:33t\Tx ^s^m^e ocDmm (ts) 6 0A:Rif 

gg^P K(Z>T®(D-glJ©^«^^$:|g1 aS^MA R 1 h> dODSgl OT^^cA 
R 1 JiSlr^oTfimP K(DTBCD3iO©^^;RUf|^®P KCD(iiJ®:S:^t?^2* 

mmi^A R 1 (Dy^i^ (tK) 5 0 iZ^-T^Silfnt^A^ ^2a®^^A R 2 CDJ^#: 
(7k) 5 Ol3M-ri.^fnt4cfc '9;^< 4::5.ckai3. ll2^®fIi^A R K A 

R 2(D^ti^tiizML-cmM!SiMtm^tii:i^^o zz-^it. i^mm^e o^k"^ 
tmi ss^tSA R 1 izMLxitmm±^n-^T^m.mmm. im^ykimm) . 
B2^®^^AR2iz*vrLTiimi4^#-^^i,M?iS<b<!as imyMmm) t^m 

(^@'l4©:*:#L^7kl:feSfcto. :)fei^fil^6 0$:^tmi ^®^iltA R 1 iZMti 

mm-t^zti:. zom'im'mwmAR i iznLTm^H.^^it-^-t^^ &^i\it. 
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m^e 0 ii^m^uir^^mmp K t^^A^iri^^tzib. mp^Mm-t^m-t. 

^^U(D^H^iMznL-cm[:.^mmm^m[^T'bJ:i^o ^tz. mm^mf^-t 
^m^izit. m^'pmmt^ir(D^mt:m\>^^ztt)<-c^^o 

So mzmmmi^A r ziznt^^pi^immtL lt. mxi^y^ym^-^ti^cD 
'i^^i^^^m^^cDmnumm^mi^-t^ziiT'. 3<z)ig2a®MiSAR 2iz.*srL 
TS7Xt4^#-^t- §0 fe5t^(i. mmijxtLTmy^yitSim (cf^) ^tmi^ 

TZr^yX^mm-t^ C F 4 ^7 XT^a^^jtef d t lZJ:z>Tm7mt:H^-t^ Z 

i^-^^m^cD^nT-wm^mmT ^ z tT-m^ p (Dmrnzn^Tm 
-/i2-'$>-izm^^m^t^miz. mm^m^t^tzibcDm^jLm^^if^z 

^LTs mi^®^^ARlO>«i*5 0(3:*!f-ri.lI^Dl±:&. ^2^®li«JAR 

13 



wo 2004/053956 



PCT/JP2003/015735 



^conmizz>isTmBM^^„ 

rs5 6izn-t^mi^mmmnt:^it^t^^ ^^^i^m^mmMtm^^s eiznuTm 
^p<^^m:^\Siizy^^-cmi^5o^m^^^. m^it. ^Epxa mzmm) t 
^T^m:^^ (-x^jsi) i:immp^^$m^-^T^^m9t^^z>m'^izi^^ f^t^ 

A-4 C ) bT>«^^^^fi 1 Axe>^f2|, 5 0 p l <h»t5 P ^cd 
P^IZ^t^&^tlSttfell. IH]i|xyx;U5 (5 A. 5B) . RUm^<^6^ift'LT 

mi^ 5 0 tmwimi^mm 2 izm^^ti. u >x e 0 hsis p tcDm^mr^rj: -5 

S*5P^f$»^itr^Sg3fe^^^^^^,,j^^ iat^gl 0. m^yXJl.8A^8 
^^^^2lZJ:^mi^5 0CDm^RZjF^i^tmibti^. -tt^^^^ S*SPA<+X 

7^fRji::^®fi.)^(3(i. o;Ry^#t^^yx;u8 (sa-^sc) ^:rhL-c>« 

iZ. !51i|xyx;b9 (9A. 9B) . ^U^^W ^ ^ ^iTtLTmi^S Ot^i^^i^ 
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g2^ffll\Tg*5P©^®,^(S]|::>fioT>^<*:5 0:&>I-ro ClODii^. ^Jil^?t#: 

CD^Prntzn^-oTt-m 5 6 13?|$3i^;h.i>cfc a IZ LT))?Ett?.OTs >^#:#t|^^a 1 
©«$§:n;^;U4^--A^/jv^ < -ch^i^ 5 0 ^^Fb^ 5 6 l3§^(z:fi^t&7:t5>o ^ LT. 

Mm.:^jR\izfi^^[:,Ty&i^5 o^m.-f^^^HD'omx^ztizj:*). +x;5-iS], xii 

Els (a) ttS^5X7^-vP STA^•^?±LTl^^t^I|:&^Jtt-IlIT:fei>o ^S-^^S 
0(i#t$§y X>/l,4ct '9#t*§^;tXs (Hlilxy X;i.5 J: OSiK^tii-o ZCDi:^. ;W 

5 o^la^5P^lim^p1±*<^gt^feto^ ^ft4^ett:^#Uo (b) itm^pt^ 

5 Ott^iti-r^S*5P(;:?|o5ie.;tx5J;-5(3LTlSJ^-r2)e >S#:5 Ot^tSPt 
(iS^f^•|±*«^gl^feto. }t#:5 Oli»t5PCD*®*^e.Sltl•\to■rl^o 115 (c) 

^:^'T-i^p s T±(Dm^p<D^W}mmt^wiz±^Lr=,^m^7jk-tmi:;^io s 
h}^^5 0 tcDrmzt^mmmw 2 m^m^ti^o zmmmmn k h 2*<s 

3fe^E L©^SS±lz:j^^$ti5iix -^:^<?M(OJ'^^->t^mw.PlziEmizmwt 



meit. m4^m ^^Ti^4B^ L7t.k ^ izi&B%m?h p cd^^sp 7 ziirs^g p mm 
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^HTfeSo mi^sotm^PtcDm^amtMi^oT'. m&pm$mLTi>mi=^ 
5 oit&mpizmmizm^mp>h,t^is, ^r-^ ikB^^^PLcDm-immm^A 
R 1 (omi^s oizn^^mm^tMi^cDT'. m^mm^mA r i i:>s[f*5 otit 
t'jgiLJ&Uo z(Dt^. mimmmi&A Recommit. mi^5oiznt:hmm^ 

£ti1-53i:^<. 2gPB^5 6l35fe^LTiBg$tiTtv5o ®6 (c) ttatSx^-- 
^-P S T±(D^mP<D^W}m^t^MlZ±WLt^i^m^^.Tmi:h:S>o mmp(D^ 

i.<^T. i^^eoti^m^^?^PLRzf^i&Pt<Dm-c§^mit^i^t^i.^ 

^) PK®TS-g3$:mi^®fIl^AR1i,L. ^ICD^ 1 HS^^A R 1 (3** L 
r>?5^* 5 0 l3*^^5^fDl±7!)^^ < S J; ^ tiS J: -5 izfJiB^ Lfeo 
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<h t\ ikBi^^^ P L (OTM 7 A±U^mMimm LTt, J: u„ 

^iz.^^mmmi'iTz>m. (mmm) iz^^ykntzit^ztt-^mn^ 
So mwTtiit. ^^^mt^m±<D^^(Dmmiz'DisT(Dmi^(DmfAmt^^ti 

^tz. 3fe^^^6 o^m^P(Dmmn!imiz{tmmmi^^y^:?:-^ii!immt^m}} 
n^^tK ^^mn^^mmp K(Dmm(iiimizmLi:it. m^itzcomt^PK 

t^is. ±m(DmmmmizisiM:it. ^m^^mPLt&ii&Piz<Dmiz^if:s>-;j^ 
i^(^^^i^t:i^n^m^LTmmpmm^^mt m^^mm) lti^^hk m& 
pmmt^^(Dmw<Dm^^^.^^M^^^^i^^izit. m^pmm^mmit imm 



^fz. ±^cDmmBmizisi^Tit. mi^5ot<Dmm^\z!t^[:tzmmti!im^. 

^f^^^m P L (D9cm^ 7 J: IfSte P (DmmiZt^TJ: -5 f:: LTU 5 6^ 
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^Ur. 9 3nmm^(Dm^^EHzn-t^m7k (7k) (DMiffmnlt 

15(51. 44-1. 4 7Mt»;btirfci9. li3t3feEL(D3fe;J^tLTArFiL 
=^vTb-tf^ a^^l 9 3nm) ^^t^fc^^, ^P±l?(i1/n. rfe;b 
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